Introduction
El Niño conditions developed in the tropical Pacific during the latter half of 2015, peaking in December 2015 as one of the strongest El Niño events on record, comparable with the 1997-98 "El Niño of the century". Conditions in the tropical Pacific are forecast to return to normal over the coming months (section 3), with the potential to transition into La Niña conditions (section 2.2, 3) during 2016-17. If this was to occur it would act as a further strong perturbation, or 'kick', to the climate system and lead to further significant socio-economic impacts affecting many sectors such as infrastructure, agriculture, health and energy. This report analyses La Niña events over the last 37 years of the satellite era (1979-present) and aims to identify regions where there is an increased likelihood of impacts occurring.
It is important to note that this analysis is based on past analogous events and is not a prediction for this year. No two La Niña events will be the same -the timing and magnitude of events differs considerably (Figures 1 and 2 ). More importantly, no two La Niña events lead to the same impacts -other local physical and social factors come into play. Therefore, the exact timings, locations and magnitudes of impacts should be interpreted with caution and this should be accounted for in any preparedness measures that are taken.
What are El Niño and La Niña and what can we
expect this year?
Description of El Niño and La Niña
The El Niño-Southern Oscillation (ENSO) is one of the most important phenomena in the Earth's climate system. It describes the year-to-year variations in ocean temperatures in the tropical Pacific. These variations influence weather patterns in the tropics but also have impacts on a global scale.
ENSO has three states -El Niño, La Niña and Neutral -described by the cycle between above and below normal sea-surface temperatures (SSTs) in the equatorial central and eastern Pacific. An El Niño state occurs when the SSTs in the central and eastern Pacific are substantially warmer than normal (red shading in Figure 1 ; e.g., 1997-98). Conversely, a La Niña state occurs when the SSTs are substantially colder than normal (blue shading in Figure 1 ; e.g., 1988-89). La Niña conditions often, but not always, follow El Niño conditions (Figure 1 and 2). Neutral conditions refer to the state when neither El Niño nor La Niña is occurring and the SSTs in the equatorial Pacific are close to average (e.g., 2003-05). Several years of Neutral conditions can persist between La Niña and El Niño events.
El Niño and La Niña events tend to develop between April and June and tend to reach their maximum strength (or peak) during December to February. An event typically persists for 9-12 months and typically recurs approximately every 2-7 years (see Figure 1 for recent events from 1979-2015).
ENSO has significant impacts on global weather and climate (section 4). It is a slowly evolving climate phenomenon, the peak of which can be predicted months in advance. Therefore, understanding its global impacts is crucial in providing early advice and warning to regions of the globe likely to be vulnerable to those impacts. (1982-83, 1986-87, 1991-92, 1994-95, 1997-98, 2002, 2006, 2009-10, 2015-16) . La Niña events, associated with colder-than-normal SSTs in the Pacific are shown in blue (1983, 1984-85, 1988-89, 1995, 1998-99, 1999-2000, 2007-08, 2010-11) .
Do all El Niño events transition into La Niña events?
As is clear from Figure 1 , strong La Niña conditions (blue shading) often, but not always, follow strong El Niño conditions (red shading). Between 1950 and 2015 three quarters of El Niño events were followed by La Niña conditions 2 . Figure 3 shows the progression of the last 8 strong El Niño events in the satellite era (1979-present) . 6 out of the 8 events transition into La Niña conditions the following year.
The strongest amplitude El Niño events do not necessarily lead to the strongest amplitude La Niña events; for example, the strongest La Niña on record followed the 1987-88 El Niño, which was only of moderate amplitude (blue line, Figure 2 There were 12 strong El Niño events between 1950-2015 of which 3 didn't transition into La Niña conditions. Here strong events are defined as at least one standard deviation from the mean Niño 3.4 index using Extended Reconstructed SST (ERSST) version 4 data from the National Oceanic and Atmospheric Administration (NOAA). 
SECTION 3

Monitoring: Summary of current forecasts
To understand the context of the potential meteorological and socio-economic impacts, it is important to monitor the weakening El Niño and potential transition to La Niña conditions in the Pacific. There are many modeling centres around the world doing exactly this. Below is a summary of the current forecasts of ENSO over the coming months. The International Research Institute for Climate and Society (IRI; section 3.1) provides a multi-model forecast which consists of 15 dynamical models 3 and 8 statistical models 4 . This forecast gives an idea of whether different types of models from different modelling centres agree what will happen over the coming months and seasons. One of the IRI dynamical models known to be more accurate is the European Centre for Medium Range Weather Forecasts (ECMWF) model. Therefore, the current ensemble forecast from ECMWF is also summarised below (section 3.2). On average, the models are predicting that the El Niño conditions will continue to weaken towards neutral conditions, with a change from positive to negative SST anomalies in the Pacific occurring during Jun-Aug 2016. On average, the dynamical models predict a transition into La Niña conditions occurring in Sep-Nov 2016; the statistical models also predict a transition to La Niña conditions but that it will occur slightly later in Oct-Dec 2016.
International Research Institute for Climate and Society (IRI)
On average, the models predict that neutral conditions are more likely than El Niño conditions by May-Jul 2016 and that La Niña conditions are more likely than neutral conditions from Aug-Oct 2016.
One of the more accurate dynamical models included in the IRI forecast is the ECMWF model. It is predicting that El Niño conditions will weaken over the next 5 months and that SST anomalies in the Pacific will become weakly negative in Jun-Aug 2016 (-0.2 degrees). This is consistent with the IRI forecasts above that predict that the transition to La Niña conditions will occur later in the year.
European Centre for Medium Range Weather Forecasts (ECMWF)
Current observations
6 of the heat content in the upper Pacific Ocean show that it has been decreasing considerably since November 2015. This observational information matches the forecasts described above: that the Pacific is currently transitioning to neutral conditions. 
Global Impacts of La Niña
Summary of historical global impacts of La Niña
La Niña conditions (colder than normal conditions in the tropical Pacific) are known to shift global patterns of rainfall and temperature. In general, the global impacts of La Niña can be thought of as opposite to those of El Niño. The known historical global patterns of temperature (colder and warmer than normal) and rainfall (wetter and drier than normal) with La Niña conditions are summarised in Table 1 below for two seasons (Jun-Aug) and (DecFeb). These are compared with the historical global impacts of El Niño. 
Global changes in probability of extremes
Impact Tables
Introduction
Evidence from past La Niña events has been used to determine the probability of temperature, soil moisture and rainfall extremes during the 2016-17 event in different DFID high priority regions and countries (Table 5. 
Description of Impact Tables
The Impacts of La Niña on the countries listed in Table 5 .1 can be broken down into (a) the Meteorological Impact: the likely impact on the meteorological variables of temperature, soil moisture and rainfall, and (b) the Socio-economic Impact: the evidenced impact that such changes in meteorological variables will have on different sectors. The Meteorological Impacts are shown by the colours in the Impact Tables (see Table 5 .2 for full explanation) and the Socio-economic Impacts are represented by colour coded sector symbols (see Table 5 .3 for full explanation). These keys can be used to interpret the Impact Tables for each region ). More detail on the methodology used for the Meteorological and Socio-economic analysis is given below.
(a) Meteorological Impact Analysis
For each country or region, the likelihood of temperature and rainfall 7 extremes occurring is shown by the coloured boxes according to the Impact key below (Table 5 .2). For example, dark blue colours for temperature -corresponding to "Very Likely Extremely Cold" conditions -can be interpreted as extreme 8 cold conditions in that season, in that country, as being at least twice as likely to occur during La Niña. If the impact is limited to a particular region of that country then that region is represented in that box (e.g., S referring to South) and there is no consistent signal in the rest of that region or country. If there is no consistent signal across that country at all, even regionally, then this is labelled in the tables as 'no consistent signal '. 7 Rainfall in the Impact Tables refers to analysis of both Rainfall and Soil Moisture. Extreme refers to an event being in the upper or lower quartile -the bottom or top 25% of the observed record for that country for that season. (b) Socio-economic Impact Analysis An extensive literature search has been carried out. Scientific literature has been reviewed using the science direct, web of knowledge and google scholar databases. Grey literature and media reports were also analysed (e.g., NGO reports). In addition, specific case study details were analysed using databases of past natural disasters (e.g.
, EM-DATInternational Disaster Database).
Potential socio-economic impacts that were identified in the literature search have been categorized by sector e.g., 'Food Security' and 'Health'. The evidenced impacts, based on past events, are summarised using sector symbols (see the Symbol key in Table 5 .3 below). The uncertainty of the impact in these sectors is represented by the coloured borders around the symbols: red, green and beige correspond to high, medium and potential impacts respectively (see Level of Confidence key in Table 5 .3 below). A full list of the referenced literature used to evidence the socio-economic impacts is provided in the supplementary material (SM2).
Time evolution of Impacts
It is not possible to break the sector impacts down by season because there is not sufficient scientific understanding or evidence to do so. Furthermore, each event is slightly different and therefore the timing or occurrence of particular impacts can vary considerably.
The developing phase of La Niña (March-November) can also, in most but not all cases, be thought of as the transitioning from El Niño to La Niña. Therefore, impacts during the developing phase of La Niña may be similar to impacts during the decaying phase of El Niño. This will be especially true in the MAM 2016 season when the decaying strong El Niño event will have the largest influence.
Supplementary Material
SM1: Extra Impact Maps
Regional impact maps showing the change in the probability of extremes of temperature, rainfall and soil moisture across Africa (SM1.1-SM1.3), Asia (SM1.4-SM1.6) and the Middle East and Northern Africa (MENA; SM1.7-SM1.9). These regional impact maps are the same as the global maps in the report above but for focused regions. Sep-Nov 2016 (SON) , , Mar-May 2017 (MAM1) , Jun-Aug 2017 (JJA1) 
